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PROBLEM TO BE SOLVED: To correct output dispersion 
among photoelectric conversion circuits (bits), in a 
photoelectric converter provided with plural photoelectric 
conversion circuits including photoelectric conversion elements. 
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for initializing a photosensor, a first detection means for 
detecting a reference signal outputted from the initialized 
photosensor, a second detection means for detecting a sensor 
signal outputted from the photosensor and a correction means 
for correcting the sensor signal, based on the reference signal. 
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* NOTICES * 

f 

JPO and NCI PI are not responsible £or any 
dainages caused by the use of this translation, 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The photoelectrical inverter equipped with an initialization means to initialize a photosensor, the 
1 St detection means which detects the reference signal outputted from the initialized photosensor, the 2nd 
detection means which detects the sensor signal outputted from the above-mentioned photosensor after 
light-receiving, and an amendment means to amend a sensor signed based on a reference signal. 
[Claim 2] It is the photoelectrical inverter according to claim 1 which the above-mentioned initialization 
means initializes a photosensor again after detection of a reference signal, and detects a sensor signal after 
predetermined time progress after initializing the detection means of the above 2nd again. 
[Claim 3] The photoelectrical inverter which consists of an amendment circuit which amends the sensor 
signal which the 2nd capacitor holds based on the reference signal which the 1 st capacitor which 
incorporates the reference signal outputted after initialization from the initialization circuit which impresses 
initial voltage to a photodiode, the transfer circuit which transmit the output signal of a photodiode to the 
next step, and a transfer circuit, the 2nd capacitor which incorporate the sensor signal outputted after light- 
receiving from a transfer circuit, and the 1 st capacitor hold. 

[Claim 4] The above-mentioned transfer circuit is a photoelectrical inverter according to claim 3 which 
consists of the electrical-potential-difference current conversion circuit which changes the output voltage of 
a photodiode into a current signal, current Miller circuit which transmits a current signal, and a current 
potential conversion circuit which changes the output current of current Miller circuit into a voltage signal. 
[Claim 5] It is the photoelectrical inverter according to claim 3 with which the above-mentioned transfer 
circuit is constituted by the source follower circuit which consists of the 1 st transistor, and the above- 
mentioned initialization circuit makes initial voltage the drain electrical potential difference of the 1st 
transistor. 

[Claim 6] It has the bias voltage generating circuit which impresses bias voltage to the 2nd transistor 
connected to the source electrode of the 1 st transistor, and the 2nd transistor, a bias voltage generator is 
constituted possible [ modification of output voltage ], and the above-mentioned transfer circuit is ON and a 
photoelectrical inverter according to claim 5 which carries out off control about the 2nd transistor. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a photoelectrical inverter, in more detail, is a 
photoelectrical inverter (for example, semi-conductor image sensors) used for an image reader, and relates 
to amelioration of the photoelectrical inverter which amends the variation in an optoelectric transducer. 
[0002] 

[Description of the Prior Art] As this kind of a photoelectrical inverter, there are some which were indicated 
by JP,3-38229,B, for example. Drawing 1 6 is drawing having shown the configuration of the conventional 
photoelectrical inverter indicated by this official report, and the photoelectrical inverter which consists of a 
photosensor array which has nine photosensors is shown. 

[0003] Photosensors E1-E9 constitute 1 block fi-om three pieces, and constitute the photosensor array fi-om 3 
blocks. The same is said of the capacitors C1-C9 which are respectively equivalent to photosensors E1-E9, 
and switching transistors T1-T9. One electrode (common electrode) of each photosensors E1-E9 is 
connected to a power source 101, and the electrode (individual electrode) of another side is respectively 
grounded through capacitors C1-C9. 

[0004] Moreover, the individual electrode which has the same sequence within each block of photosensors 
E1-E9 is respectively connected to one of the highways 102-104 through switching transistors T1-T9. That 
is, the first switching transistor Tl of each block, T four, and the second switching transistor T2, T5, and T8 
of each block of T7 in a highway 102 are connected to T6, and highway 103 and third [ of each block ] 
switching transistor T3 and T9 are connected to the highway 104, respectively. 
[0005] Highways 102-104 are respectively connected to the input terminal of amplifier 105 through 
switching transistors ST1-ST3. The input terminal of amplifier 105, i.e., the common terminal of the switch 
transistors ST1-ST3, is grounded through the switching transistor CT 1 for discharge, and the gate electrode 
of the switch transistor CT 1 is connected to the terminal 108. 

[0006] Moreover, it connects in common for every block, and the gate electrode of switching transistors Tl- 
T9 is connected to the juxtaposition output terminal of a shift register 106, respectively. Since high level is 
outputted fi-om the juxtaposition output terminal of a shift register 106 one by one to predetermined timing, 
switching transistors T1-T9 will be in an ON state one by one for every block. 

[0007] Moreover, each gate electrode of switching transistors ST1-ST3 is respectively connected to the 
juxtaposition output terminal of a shift register 107, it will be that the sequential output of the high level is 
carried out from this juxtaposition output terminal to predetermined timing, and the switch transistors STl- 
ST3 will be in an ON state one by one. 

[0008] Actuation of the conventional photoelectrical inverter which has such a configuration is explained 
briefly. If light carries out incidence to photosensors E1-E9, according to the reinforcement, a charge will be 
accumulated in capacitors C1-C9 from a power source 101. Then, high level is outputted from shift registers 
106 and 107 one by one to each timing. 

[0009] Here, if high level was outputted from the first juxtaposition output terminal of both the registers 106 
and 107, the switch transistor Tl - T3, and STl of the first block will be in an ON state. For this reason, the 
charge accumulated in the capacitor CI passes along the switch transistor Tl, a highway 102, and a 
switching transistor ST 1, is inputted into amplifier 105, and is outputted as image information. 
[0010] If reading appearance of the charge accumulated in the capacitor CI is carried out, the seal of 
approval of the hi^ level will be carried out to a terminal 108, and a switching transistor CT 1 will be in an 
ON state. By this, the residual charge of a capacitor CI discharges thoroughly through a switching transistor 
Tl , a highway 1 02, a switching transistor ST 1 , and a switching transistor CT 1 . 
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[001 1] Then, making high-level the first juxtaposition output of a shift register 106, the sequential shift of 
the shift register 107 is carried out, and switching transistors ST2 and ST3 are made into an ON state at 
order. By this, above-mentioned read-out and discharge actuation can be performed about capacitors C2 and 
C3, and the information accumulated in them can be read. After read-out of block [ first ] information is 
completed, the sequential shift of the shift register 106 can be carried out, and the second and block [ third ] 
information can be read similarly. 

[0012] In this photoelectrical inverter, reading appearance of the information accumulated in capacitors Cl- 
C9 is carried out serially, and it is outputted as image information from amplifier 105. For this reason, it has 
the advantage of being able to lessen the number of nodes with an extemal circuit. 
[0013] 

[Problem(s) to be Solved by the Invention] However, in the circuit made as a semi-conductor, manufacture 
variation surely occurs. For example, the photosensors E1-E9 of drawing 16 , the transistor Tl - T9 grade 
change in the property with variations, respectively. For this reason, even if it gave the same optical 
reinforcement to each photosensors E1-E9, there was a problem that the variation equivalent to such 
manufacture variations was included also in the image information of each optoelectric transducer (bit) of 
every [ which is outputted from amplifier 105 at this time ]. 

[0014] This invention was made in order to cancel the above troubles, and it aims at amending the output 
variation between photoelectrical conversion circuits (bit) in the photoelectrical inverter equipped with two 
or more photoelectrical conversion circuits in which each contains an optoelectric transducer. 
[0015] 

[Means for Solving the Problem] The photoelectrical inverter by this invention is equipped with an 
initialization means to initialize a photosensor, the 1st detection means which detects the reference signal 
outputted from the initialized photosensor, the 2nd detection means which detects the sensor signal 
outputted from the above-mentioned photosensor after light-receiving, and an amendment means to amend a 
sensor signal based on a reference signal, and is constituted. For this reason, the error of the offset 
component of the sensor signal resulting from the variation in the common circuit about a sensor signal and 
a reference signal can be compensated, 

[0016] Moreover, after an initialization means initializes a photosensor again after detection of a reference 
signal and the 2nd detection means initializes the photoelectrical inverter by this invention again, it detects a 
sensor signal after predetermined time progress. 

[0017] Moreover, the photoelectrical inverter by this invention consists of an amendment circuit which 
amends the sensor signal which the 2nd capacitor holds based on the reference signal which the 1st 
capacitor which incorporates the reference signal outputted after initialization from the initiaUzation circuit 
which impresses initial voltage to a photodiode, the transfer circuit which transmit the output signal of a 
photodiode to the next step, and a transfer circuit, the 2nd capacitor which incorporate the sensor signal 
outputted after light-receiving from a transfer circuit, and the 1st capacitor hold. 

[0018] Moreover, the photoelectrical inverter by this invention consists of a current potential conversion 
circuit fronri which a transfer circuit changes into a voltage signal the output current of the electrical- 
potential-difference current conversion circuit which changes the output voltage of a photodiode into a 
current signal, the current Miller circuit which transmits a current signal, and current Miller circuit. 
[0019] Moreover, the photoelectrical inverter by this invention is constituted by the source follower circuit 
where a transfer circuit consists of the 1st transistor, mid it is constituted so that an initialization circuit may 
make initial voltage the drain electrical potential difference of the 1st transistor. 
[0020] Moreover, it has the bias voltage generating circuit where the photoelectrical inverter by this 
invention impresses bias voltage to the 2nd transistor by which a transfer circuit is connected to the source 
electrode of the 1st transistor, and the 2nd transistor, and a bias voltage generator is constituted possible 
[ modification of output voltage ], and it is constituted so that it may tum on and off control of the 2nd 
transistor may be carried out. 
[0021] 

[Embodiment of the Invention] Gestalt L drawing 1 of operation is drawing having shown the example of 1 
configuration of the important section of the photoelectrical inverter by the gestalt 1 of operation of this 
invention, and the detailed configuration is shown about the photoelectrical conversion circuit 10 and output 
circuits 20 and 21 for 1 bit. As for a transistor, and CI and C2, for a bias voltage generator, and SW1-SW5, 
a capacitor, and BUFl and BUF2 are [ a switch, and TR1-TR12 / PD in drawing / a photosensor and VB ] ' 
buffer circuits. 

[0022] Photosensor PD is a photodiode as an optoelectric transducer, and while the end (anode) is grounded, 
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the other end (cathode) is connected to the switch SWl and the gate electrode of a transistor TRl . A switch 
SWl is an initialization switch of photosensor PD, if a switch SWl is turned on, the output voltage 
(initialization electrical potential difference) Vb of the bias voltage generator VB will be impressed, and 
photosensor PD will be initialized. 

[0023] Transistors TR1-TR4 constitute the transfer circuit for transmitting the terminal voltage of 
photosensor PD to capacitors CI and C2. The seal of approval of the supply voltage Vdd is carried out to the 
source electrode of the Pch transistors TRl and TR3, and the source electrode of the Nch transistors TR2 
and TR4 is grounded. A transistor TRl is an electrical-potential-difference current conversion means to 
change gate voltage into a drain current, and changes the terminal voltage of photosensor PD into a current 
signal. Transistors TR2 and TR4 are current Miller circuits constituted by connecting both common gate to 
the drain electrode of a transistor TR2, and both drain current becomes almost equal. A transistor TR3 is a 
current potential conversion means to transform the drain current of a transistor TR4 into a voltage signal. 
Therefore, after transforming into a current signal the voltage signal which photosensor PD outputs, it is 
once transformed inversely, and this transfer circuit transmits it to capacitors CI and C2 as a voltage signal. 
[0024] Switches SW2 and SW3 are switches for charge of capacitors CI and C2, respectively, and if either a 
switch SW2 or SW3 is tumed on, the gate voltage of a transistor TR3 will be transmitted to the 
corresponding capacitor CI or C2. That is, based on the output of photosensor PD, a capacitor CI or C2 is 
charged. A capacitor CI is a capacitor for holding the voltage level (sensor signal) equivalent to the terminal 
voltage of photosensor PD obtained as a photo-electric-translation result, and a capacitor C2 is a capacitor 
for holding the voltage level (reference signal) equivalent to the terminal voltage of initialized photosensor 
PD. 

[0025] A transistor TR5 is an electrical-potential-difference current conversion means to output the voltage 
level accumulated in the capacitor CI as a current signal, and is outputted to the output circuit 20 for sensor 
signals (SIG) through the switch SW4 for an output. Similarly, a transistor TR6 is outputted to the output 
circuit 20 for reference signals (RS) through the switch SW5 for an output by making into a current signal 
the voltage level accumulated in the capacitor C2. 

[0026] An output circuit 20 is a circuit which changes and outputs the current signal (sensor signal) which is 
connected to the output terminal of the sensor signal of each photoelectrical conversion circuit 10, and is 
outputted one by one from each photoelectrical conversion circuit 1 0 to a voltage signal one by one. 
Transistors TR7 and TR8 constitute current Miller circuit, and its drain current of a transistor TR8 is equal 
to the sensor signal (current signal) which the photoelectrical conversion circuit 10 outputs. A transistor TR9 
transforms this current into a voltage signal, a buffer circuit BUFl amplifies, and it outputs to a SIG 
terminal as a sensor signal (voltage signal). That is, TR7-TR9 constitute the transfer circuit for transmitting 
the are recording electrical potential difference of a capacitor CI to amplifier BUFl with a transistor TR5. 
[0027] It connects with the output terminal of the reference signal of each photoelectrical conversion circuit 
10, and an output circuit 21 amplifies the reference signal (current signal) outputted one by one from each 
photoelectrical conversion circuit 10 one by one, and outputs it to RS terminal as a reference signal. 
Circuitry is the same as that of an output circuit 20. 

[0028] Since output circuits 20 and 21 are common to each bit (photoelectrical conversion circuit 10), like, 
it is tumed on and, as for each switch SW4, off control of the sensor signal of two or more bits is carried out 
at the not shorting appearance to which the reference signal of two or more bits does not short-circuit, 
respectively, as for each switch SW5. 

[0029] Drawing 2 is drawing having shown the example of 1 configuration of the bias voltage generator VB 
of drawing 1 . The bias voltage generator VB is a source of a constant voltage which outputs the electrical 
potential difference Vb lower than supply voltage Vdd (usually 3 V or 5 V). The transistors TRx and TRy 
by which diode connection of [ in / both / drawing ] was made are partial pressure resistance, it connects 
with a serial between supply voltage Vdd and a gland, and the initialization electrical potential difference 
Vb is taken out from the node. Here, although the example which constitutes Transistors TRx and TRy with 
one transistor, respectively is shown, the serial of two or more transistors or a parallel circuit may constitute. 

[0030] Since supply voltage Vdd is impressed to the source electrode of the transistor TRl of drawing 1 , 
the bias voltage of a transistor TRl is decided by terminal voltage of photosensor PD. For this reason, in 
order to operate a transistor TRl also at the time of initialization, it is necessary to make the initialization 
electrical potential difference Vb into a low battery by bias voltage at least than supply voltage Vdd. For this 
reason, supply voltage Vdd is pressured partially by the predetermined division ratio, and the initialization 
electrical potential difference Vb is generated. 
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[003 1 ] Drawing 3 is drawing having shown the example of 1 configuration of the whole photoelectrical 
inverter by the gestalt 1 of operation of this invention. For three in drawing, as for an A/D-conversion circuit 
and 5, a differential circuit and 4 are [ a microcomputer and 6 ] shift registers. In addition, the 
photoelectrical conversion circuit 10 and output circuits 20 and 21 in drawing are circuits shown in drawing 
1 , in drawing 3 , are divided into bit circuit lOB whose photoelectrical conversion circuit 10 is a circuit of 
photosensor PD and others, and are shown. 

[0032] A differential circuit 3 is an analog operation means to ask for the difference of the sensor signal 
which is constituted by resistance R1-R4 and the op amplifier 30, and is simultaneously inputted fi-om 
output circuits 20 and 21, and a reference signal. Ajtnendment of a sensor signal is performed based on a 
reference signal, and the amendment signal OUT is generated by this data processing. This amendment 
signal OUT is changed into a digital signal in the A/D-conversion circuit 4, and is inputted into the 
microcomputer 5 as a digital operation means, and digital processing is carried out as image data. 
[0033] Under control of a microcomputer 5, a shift register 6 controls ON of the switches SW1-SW5 of each 
photoelectrical conversion circuit 10, and OFF, and operates each photoelectrical conversion circuit 10 
according to the timing chart of drawing 2 . In addition, the appearance and the shift register 6 with which a 
sensor signal and a reference signal are not outputted to coincidence firom two or more photoelectrical 
conversion circuits 10, respectively have shifted the timing of each photoelectrical conversion circuit 10 of 
operation. 

[0034] Drawing 4 is the timing chart which showed an example of actuation of the photoelectrical inverter 
of drawing 1 . First, before irradiating light at photosensor PD, SWl is made into a predetermined period 
ON state, and photosensor PD is initialized with initial voltage Vb. The terminal voltage of photosensor PD 
at this time serves as a reference signal. By the transfer circuits TR1-TR4, the electrical potential difference 
equivalent to reference voltage occurs in the gate electrode of a transistor TR3. For this reason, a reference 
signal is stored in a capacitor C2 if a switch SW3 is made into a predetermined period ON state. 
[0035] After incorporation of the initial state to a capacitor C2, it is begun to photosensor PD to irradiate 
light. Based on light income, as for photosensor PD, terminal voltage falls by the electrical potential 
difference terminal voltage is changed and is equivalent to light income fi-om reference voltage. And a 
sensor signal is stored in a capacitor CI, if the terminal voltage of photosensor PD after the completion of an 
optical exposure (i.e., after initializing and predetermined time passes) serves as a sensor signal and a switch 
SW2 is made into a predetermined time ON state. 

[0036] Thus, a sensor signal and a reference signal are stored and held at capacitors CI and C2, respectively. 
For this reason, by making switches SW4 and SW5 into an ON state simultaneously, through output circuits 
20 and 21, a sensor signal can be outputted to a SIG terminal and a reference signal can be outputted to RS 
terminal. 

[0037] In addition, initialization actuation and charge actuation of capacitors CI and C2 are performed by 
turns here, a series of actuation which initializes photosensor PD and charges capacitors CI and C2 ~ a 
photo-electric-translation cycle, then a differential circuit 3 ~ setting — difference — although the 
combination of the sensor signal to calculate and a reference signal may be a signal in the same photo- 
electric-translation cycle, it may be a thing in a different photo-electric-translation cycle, the difference of 
the sensor signal SIG incorporated by the capacitor CI in the last cycle in drawing 3 R> 3, and the reference 
signal RS incorporated by the capacitor C2 in the following cycle — it is calculating, in this case, under the 
optical exposure to photosensor PD — difference ~ since it can calculate, it becomes possible to operate a 
high speed. 

[0038] Drawing 5 is drawing having shown an example of the sensor signal SIG of each photoelectrical 
conversion circuit 10 (bit) of every when photosensor PD of each photoelectrical conversion circuit 10 
receives the same quantity of light, a reference signal RS, and the amendment signal OUT. Since variation is 
in a reference signal RS, the sensor signal SIG also varies (see the (a) in drawing). However, since the light- 
receiving quantity of light is the same, the amount of sag of each photosensor PD is the same. For this 
reason, the amendment signal OUT is the same about each photoelectrical inverter 10 (see the (b) in 
drawing). 

[0039] Drawing 6 is drawing having shown an example of the layout at the time of constituting this 
photoelectrical inverter as a semiconductor device (semiconductor chip). Much photosensor PDs are 
arranged in the shape of a straight line at a single tier, and much bit circuit lOB is arranged near this 
photosensor train at juxtaposition, and it is eirranged so that corresponding photosensor PD and bit circuit 
lOB may adjoin. Pad P is the output terminal of a sensor signal common to each bit circuit lOB, and a 
reference signal etc. Moreover, the shift register 6 which controls such bit circuit lOB is also arranged. 
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Output circuits 20 and 21, the A/D-conversion circuit 4, and a microcomputer 5 are usually constituted as 
another semiconductor chip, and wiring connection is made on the printed circuit board. 
[0040] According to the gestalt of this operation, the reference signal RS equivalent to the reference voltage 
of photosensor PD and the sensor signal SIG of photosensor PD obtained after light-receiving are searched 
for, and it is asking for the difference by the analog differential circuit. For this reason, the terminal voltage 
of photosensor PD which fell based on the light-receiving quantity of light is detectable to accuracy. That is, 
even if it is the case where the photoelectrical conversion circuit 10 varies for every bit, this variation can be 
amended and the more exact light-receiving quantity of light can be detected. 

[0041] For example, when the reference voltage of photosensor PD varies for every photosensor PD, 
variation can be amended and the exact light-receiving quantity of light can be detected. Although the bias 
voltage generator VB is usually constituted using a transistor as shown in drawing 2 , the variation resulting 
from a manufacture process etc. tends to generate the property of a transistor. A division ratio may change 
under the effect of this variation, and the initialization electrical potential difference Vb may vary about 
dozens of%. According to the gestalt of this operation, remarkable effectiveness is done in such a case 
especially so. 

[0042] In addition, the object for amendment by this invention is not limited to the variation in the 
initialization electrical potential difference Vb of photosensor PD, but can amend the various variations 
which appear as an offset component in the sensor signal SIG. For example, the variation within the 
photoelectrical conversion circuit 10 of photosensor PD, the transfer circuit TRl - TR4 grade can be 
amended, and the more exact light-receiving quantity of light can be detected. 

[0043] Although the gestalt 1 of gestalt 2. implementation of operation explained the example in the case of 
performing one initialization actuation within a photo-electric-translation cycle, the gestalt of this operation 
explains the case where two initialization actuation is performed within a photo-electric-translation cycle. 
[0044] Drawing 7 is the timing chart which showed an example of actuation of the photoelectrical inverter 
by the gestalt 2 of operation of this invention. In addition, let the configuration of a photoelectrical inverter 
be the same thing as drawing 1 - drawing 3 , and drawing 6 . In this drawing, two initialization actuation is 
performed to one charge actuation of capacitors CI and C2, respectively. 

[0045] First, predetermined time ON of the switch SWl is carried out, photosensor PD is initialized, a 
switch SW3 is tumed on, and reference voltage is accumulated in a capacitor C2. Then, predetermined 
period ON of the switch SWl is carried out again, photosensor PD is initialized again, SW2 is tumed on 
after an optical exposure, and a sensor electrical potential difference is accumulated in a capacitor CI . That 
is, after accumulating to a capacitor C2, reinitialization is performed, and are recording to a capacitor CI is 
performed after predetermined time from this reinitialization. 

[0046] When not performing 2nd initialization actuation, the terminal voltage of photosensor PD in front of 
an optical exposure may differ from the reference voltage incorporated by the capacitor C2. These electrical- 
potential-difference differences tum into an error of the amendment signal OUT, and appear. Therefore, if 
photosensor PD is again initialized before the optical exposure after charge of a capacitor C2, the error of 
the amendment signal OUT by such cause can be eliminated. 

[0047] according to the gestalt of this operation, while performing 1st initialization actuation before 
incorporation of reference voltage, the accuracy 7 light-receiving quantity of light is more detectable by 
performing 2nd initialization actuation, before the optical exposure to photosensor PD, and initializing twice 
within a photo-electric-translation cycle. 

[0048] Although the gestalten 1 and 2 of gestalt 3. implementation of operation explained the example in the 
case of impressing the initialization electrical potential difference Vb and initializing photosensor PD, the 
gestalt of this operation explains the case where impress supply voltage Vdd and photosensor PD is 
initialized. 

[0049] Drawing 8 is drawing having shown the example of 1 configuration of the important section of the 
photoelectrical inverter by the gestalt 3 of operation of this invention. Using Nch transistor TRl a and TR2a 
as a transfer circuit, fiirther, the photoelectrical conversion circuit 1 1 in drawing is the point which carries 
out the seal of approval of the supply voltage Vdd to photosensor PD through the initialization switch SWl, 
and differs from the photoelectrical conversion circuit 10 of drawing 1 . In addition, the configuration of the 
whole photoelectrical inverter is the same as that of drawing 3 . 

[0050] The end (cathode) of photosensor PD is connected to the gate electrode of transistor TRl a while 
connecting with supply voltage Vdd through SWl. Initialization of photosensor PD makes a switch SWl an 
ON state, and is performed by impressing supply voltage Vdd. 

[0051] The source electrode of transistor TRl a is connected to the drain electrode of transistor TR2a. The 
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bias voltage generator VB shown in drawing 2 is connected to the gate electrode of transistor TR2a, and bias 
voltage Vb is impressed to it. A source follower circuit is constituted by transistor TRla and TR2a, and the 
electrical potential difference equivalent to the gate voltage of transistor TRla appears in the source 
electrode of transistor TRla. The source electrical potential difference of transistor TRla is connected to 
capacitors CI and C2 through switches SW2 and SW3, respectively. That is, transistor TRla and TR2a 
constitute the transfer circuit. 

[0052] Drawing 9 is the timing chart which showed an example of actuation of the photoelectrical inverter 
of drawing 8 . Except for the point that an initialization electrical potential difference is Vdd, it is 
completely the same as that of actuation of drawing 7 . 

[0053] With the gestalt of this operation, a Nch transistor is used for transistor TRla, and supply voltage 
Vdd is used as an initialization electrical potential difference of photosensor PD. When photosensor PD is a 
photodiode, the current to which induction of the depletion layer is carried out by breadth and optical 
exposure increases, so that applied voltage is high. For this reason, even if it is the case where the same 
photosensor PD is used, compared with the case where the partial pressure electrical potential difference Vb 
is impressed, that sensibility can be raised by making supply voltage Vdd into an initialization electrical 
potential difference. 

[0054] Moreover, in order not to be influenced of the variation in the bias voltage generator VB, it compares 
with bias voltage Vb, and supply voltage Vdd is a pile to variation. That is, an initialization electrical 
potential difference cannot vary but precision can be raised. Furthermore, since run JISUTA TRla is a 
source follower circuit, even if it changes the bias voltage Vb of transistor TR2a, as for the output voltage 
(source electrical potential difference) of transistor TRla, it is hardly influenced. Therefore, according to the 
gestalt of this operation, while high-sensitivity-izing a photoelectrical inverter, it can high-degree-of- 
accuracy-ize. 

[0055] Although the gestalten 1-3 of gestalt 4. implementation of operation explained the example in the 
case of having two output circuits 20 and 21, the gestalt of this operation explains the case where one output 
circuit is shared, about a sensor signal and a reference signal. 

[0056] Drawing 10 is drawing having shown the example of 1 configuration of the important section of the 
photoelectrical inverter by the gestalt 3 of operation of this invention. Here, the sensor signal and reference 
signal from the photoelectrical intermediary conversion circuit 1 1 are inputted into the same output circuit 
20 through a highway, and switches SW4 and SW5 are controlled by the appearance which will not be in an 
ON state simultaneously. 

[0057] Drawing 1 1 is drawing having shown the example of 1 configuration of the whole photoelectrical 
inverter by the gestalt 3 of operation of this invention, the output signal of an output circuit 20 — difference - 

- it is inputted into the microcomputer 5 through the A/D-conversion circuit 4, without calculating. 

[0058] Drawing 12 is the timing chart which showed an example of actuation of the photoelectrical inverter 
of drawing 10 . It differs from the timing chart of drawing 9 in that the timing of a switch SW4 and a switch 
SW5 of operation has shifted. The shift register 6 is controlling the switches SW4 and SW5 of the 
appearance with which the signal on a highway does not collide, and each photoelectrical conversion circuit 
1 1 between each photoelectrical conversion circuit 1 1 or between a sensor signal and a reference signal. 
That is, the highway is shared by time sharing, the sensor signal and reference signal by which A/D 
conversion was carried out input into a microcomputer 5 one by one ~ having — ****-- a microcomputer 5 

— the difference of both signals — it calculates and the amendment signal is searched for. 

[0059] With the gestalten 1-3 of operation, different output circuits 20 and 21 were used for every sensor 
signal and reference signal. When offset variation etc. is in these output circuits, the variation serves as an 
error of an amendment signal, and appears. Especially, as output circuits 20 and 21, in using the semi- 
conductor according to individual (another chip), the effect of the variation during a chip becomes large. 
According to the gestalt of this operation, since the same output circuit 3 is used about the sensor signal and 
the reference signal, the variation of an output circuit, especially the variation during a chip can be 
controlled. 

[0060] The gestalten 1-4 of gestalt 5. implementation of operation explained the example in the case of 
transmitting the sensor signal and reference signal which capacitors CI and C2 hold to output circuits 20 
and 21 as a current mirror output of the Pch transistors TR5 and TR6. The gestalt of this operation explains 
the case where it outputs by the source follower circuit of Nch transistor TR5a and TR6a. 
[0061] Drawing 13 is drawing having shown the example of 1 configuration of the important section of the 
photoelectrical inverter by the gestalt 5 of operation of this invention. In addition, the configuration of the 
whole photoelectrical inverter is the same as that of drawing 3 . Nch transistor TR5a is the source follower 
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circuit where supply voltage Vdd was impressed to the drain electrode, and the electrical potential difference 
equivalent to the sensor signal of the capacitor CI inputted into a gate electrode appears in a source 
electrode. This source electrode is connected to output circuit 20a through a switch SW4. Output circuit 20a 
consists of a buffer circuit BUFl, and amplifies and outputs the inputted sensor signal. 
[0062] It is completely similarly inputted into output circuit 21a which the reference signal which a 
capacitor C2 holds also becomes fi-om a buffer circuit BUF2 through transistor TR6a and a switch SW5. 
[0063] According to the gestalt of this operation, circuitry can be simplified by transmitting the sensor 
signal and reference signal which were held at capacitors CI and C2 to output circuits 20a and 21a using the 
source follower circuit of Nch transistor TR5a and TR6a. 

[0064] Moreover, the sensor signal and the reference signal are transmitted through the separate path until it 
reaches [ from capacitors CI and C2 ] a differential circuit 4. For this reason, if variation is in properties, 
such as an intermediate transistor, this variation will serve as an error of an amendment signal, and it will 
appear. With the gestalt of this operation, by simplifying this circuitry, the effect of this variation can be 
controlled and the more exact li^t-receiving quantity of light can be detected. 

[0065] Although the gestalten 3-5 of gestalt 6. implementation of operation explained the example when the 
current is always flowing in the source follower circuit which consists of transistor TRla and TR2a, the 
gestalt of this operation explains the case where turn off transistor TRla and current consumption is reduced 
at the time of un-accumulating [ of capacitors CI and C2 ]. 

[0066] Drawing 14 is drawing having shown the example of 1 configuration of the important section of the 
photoelectrical inverter by the gestalt 6 of operation of this invention, and other examples of a configuration 
of the bias voltage generator VB of drawing 8 are shown. This bias voltage generator VB is a partial 
pressure circuit which generates a low battery, and the control signal S constitutes output voltage from 
supply voltage Vdd controllable. 

[0067] The Nch transistor TRy by which diode connection of this bias voltage generator VB was made with 
the Pch transistor TRx is connected to a serial between supply voltage Vdd and a gland, and the electrical 
potential difference Vo of this node is outputted. The control signal S from a shift register 6 is inputted into 
the gate electrode of Transistor TRx through Inverter INV. 

[0068] When a control signal S is a low, sufficient bias voltage for Transistor TRx will be impressed, it will 
be in an ON state, and both the output voltage Vo tums into the predetermined electrical potential difference 
Vb called for by the division ratio of the transistors TRx and TRy of an ON state. At this time, the 
penetration current is flowing to Transistors TRx and TRy. On the other hand, when a control signal S is a 
high level, bias voltage will be insufficient for Transistor TRx, it will be in an OFF state, and output voltage 
Vo serves as a grand level (touch-down potential) mostly. A penetration current does not flow at this time. 
[0069] If, as for transistor TR2a of drawing 8 , an electrical potential difference Vb is impressed at a gate 
electrode, it will be in an ON state and a penetration current will flow to transistor TRla and TRlb at this 
time. On the other hand, if a grand level is impressed to the gate electrode of transistor TR2a, it will be in an 
OFF state and a penetration current will not flow to transistor TRla and TRlb. 

[0070] That is, the penetration current of the penetration current in the bias voltage generator VB, transistor 
TRla, and TR2a is controlled, without supplying bias voltage VB, when a control signal S is a high level 
while operating completely like the bias voltage generator VB of drawing 2 , when a control signal S is a 
low, 

[0071] Drawing 1 5 is the timing chart which showed an example of actuation of the photoelectrical inverter 
by the gestalt 6 of this operation. When it stores the terminal voltage of photosensor PD in capacitors CI and 
C2, make the control signal S of the bias voltage generator VB into a low, transistor TRla and TR2a are 
made to turn on, and it is made to function as a transfer circuit. And in being other (for example, an optical 
exposure period and an initialization period), the control signal S was made into a high level, and it has 
controlled the penetration current. 

[0072] According to the gestalt of this operation, the output voltage of the bias voltage generator VB is 
controlled, transistor TR2a can be turned on and OFF control can be carried out. For this reason, when the 
terminal voltage of photosensor PD is not read, the function of transfer circuit TRla and TR2a can be 
stopped, and the consumed electric current can be controlled. 
[0073] 

[Effect of the Invention] By detecting the reference signal after initialization, and the sensor signal after an 
optical exposure, and amending a sensor signal about the same photosensor, based on a reference signal, the 
photoelectrical inverter by this invention can amend the variation in a photoelectrical conversion circuit, and 
can detect the exact light-receiving quantity of light. 
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* NOTICES * 

JPO and NCIPZ are not responsible £or any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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>^i^C2--^O^a^^c:^^;3^{h;^^TV^. ro^??]^^!:;^^ 
[0 0 4 6] 2IiI@<^^n^^t:»^^^^Tt?^cv^s-&, 5feM 

[0 0 4 7] :*:|IJgco^^^ltcJ:nfi\ SipmiEcoSii^ 52^ 

;^Hu f:ii [El g (owmitm'f^n tth\^. %-^i^^t> 
50 [0 04 8] nrnmm 3 . nmmm i . 2 tm*. ?b 
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MitmEEV b SrM LT3t^ >1^ P D Sr«Offl^fc;-r SS-g^ 

[0 0 4 9] msi-i. :^^m<D^m(Dmm3\zx^^m 
^^tfeiHiK 1 1 fi> mmmmt i^xN ch h'7>i^:^^ 

TRla. TR2aS:ffiV^. ^bJC, ?^l^{t:;^>(' ^ S 
Wl ^:frLT5t'fe>f'PDtcm2Smffiv d d^^pl-f^ 

[iiico)tm^^ie]s&i o^s?:t5o 1° 

[0 0 5 0] PD(7)— ffl (;^7y-K) sw 

1 ^^LrmaimjEvd dtcgi^^ix^^ t t>t-. 

>'i^PD£?5?;]»|{t:(i:. :y^SWl <&:^>'^^^{cb 
[o 0 5 1] K^>'v^:^^TR 1 aoy— b 

^ID^i^rl^Sc h^^-v^^^iJ^TRl aSt>*TR2 al::<J: 
y-;^>^;rnr[iI5&:d^S^^tL. h^^-v^^^^TRl 
a<D^—hm&ii^^^'t^mm^^s h^^'v^^iJ^TR 1 
a <^)y— :^«<lJ2:^nSo b^^-v^^^^TR 1 a(Dy — 
;^mi±H. ::^^y^SW2. SW3$r^^LT. •^tt^':tx 
=3>'x>'i^Cl. C 2tcg^i^^tL'rv^^o 't^J:t>h. b 

7:/v^;^i5'TR 1 a. TR 2 at;ij; l^e^HISS^Ii^b 

[0052] m9\-t. ms <D^m^^^^w:(^W}if(D—m ■ 

[0 0 5 3] ^mM(DjfmX-\t. b^V-i^^^TR 1 a 
KN ch hy^i^y^^^^mi^X. 5t"t>-f-PD(^?Z3^ 
>fb®JE^UTSai®EVd d^rMfflUTV^5o ^-fe^-i^ 
PD:dS:7;t h^-^^- K(^:^'g^> R3:DP®JBE;6>l^v^t5i:*^ 

5o :i<Dtii!b. l^-(7)^-fe:>'i^PD^ffiv>5^'^T'fco 
Tt. mag®EVddSr?^]»|{b«ff^-t-^r^t^ct!9. 

[0 0 5 4] SagffiJEV d d fi> y<-<T:^mj^^ 

mvh\zit^Xy<^y^\c<\^\ 0^15. 

7>'v?;^>$'TR 1 a;5Sy-;^77;i-nTlHliSTfe55tJ6. 
b^>'v?:^i5'TR 2 R(Dy<^r^mBEVht^^^Wil^fzk 

uT>bx h^vv^^^^j'TR 1 a<?:>tti:^mj£ (y— 

{b-r^r t;&ST't§^ • so 
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[0 0 5 5] ^J£OJg«4. llj6£t^?F^^ld-t>3-eil. 
2o(^ffi;^[n]K2 0. 2 1 ^{i±5^'a^^7)«iJ^coV^TIa 

[0 0 5 6] nil Ofi. 2f:^0>go|ll£(^:)ff^^3t;iJ;^^ 
*ii^^^LTfs]-com;^lE]K2 o--A;^^:h.. ;^ 

[0 0 5 7] m \ w-t. :^^m<omm<Dmm a \^2:^yt 
[0058] iii2fi. Eiio (o^m^^mw:(Dmi'^(D 

4, iy^SW5CD»){ti5^'Y ^ >'^;5^'TixTV>5;S 

-60 -rnc^^^. ^mm^^^mx^mi^x\f^^. 
[0 0 5 9] mm<Dmm 1 b 3 t*ii. y -b-m-^st/ 

:#'a^. ^(Oy^yy^^'±miEm-^(D^^tfj:^xm^fh^o 
tti;^7l5]K2 0. 2 1 1 ur. mmco^mi^ (B'i^ 

;55::*s:#<?i'5o *lliS(75?F^^.t- -fe y i^ff -^itt/ 
S2p{t-^t;iHL. IIl-<75t^:^IHIK3?rfflv^Tv^5^7:^T^ 

[0 0 6 0] -rnmmm 5 . mmmm it^hA xn^ 

=r>7^y^1hCl. C2<o«Jti-5-fe>'-y-ft-|-. SipfS-^ 
^p c h h^y^/^^^TR 5, TR 6 wy f 5: 
LTffl;^lH]SS2 0. 2i^Bm't^m^(om\^^ 

TR5a. TR 6 a.<?^y — ;^:7;^nTlelKt-J: *?tH:;'3t- 
[0 0 6 1 ] Ell 3fi. *^P^<7)||J6o?f$Sl5Jc:i:S^ 

%m^^mw±w<omm^. m^tnmxh^o Nch 
h ^ y v^;^ T R 5 a K u-r ym^t-maiffijBE V d d 

;5Sffl^in$n:'hy-;^>'^nTlHjJS"Cfc'5. 
A;^$ns=^yxy-9-C 1 <7:)ir yi^{t-i-j::ffi^-r5SJE 
;a5y— >^||gilc^ix5o w(75y-:^milfi. yf-S 
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{0 0 6 2] ±<|^«|CLr. =i^^xVlhC2C0iSi*-J- 

[0 0 6 3] *lliSo?g1SJCj:tttf. Nchh^Vi;^;^ 
^J'TRSa. TR 6 a Oy-;?^ y^:^^T[EIKSrffiV^T. 
=«>'7">^f-Cl, C2t;itS:}t$ti:^c-fe:>1^«^. £?pft 
-^Srtii;tllHlSS2 0 a. 2 1 a --feiS f 5 r. ^ i: »9 . IeI 

[0 0 6 4] ir^-thft-^^gipft-^tt. ^i^^xV 

[0 0 6 5] mmmme, mmcoMm 3 ^ji^b 5 r^t^i. 

h^^v^^^i^'TR 1 a. TR 2 a-CW^^tu^y — >^:7 

mi^fztK :^mmmmx*it. ^>y^:^i^ci. c2(d 
[0 0 6 6] lai 4fi. :^^m<Dmmmme\cx.^^ 

tim,m^Mm'^^\m^^fix\f^:5o 

lO 0 6 7] Z<Dy<^ry^mB^±^VB\t. Pchh 
'7i^i^:^^TRx(D^—hM®\^\^. \yy V\^i>:^^ Q 

So 

[0 0 6 8] mm^'^Sf)^^\y^j\^(Dm'^. Vy^'y:^ 
iJ^ T R X \Z.+ji^fjiy<y( T:^mS.tmm ^ ^^T;d->'Jbt^ t 

TRx. TRy<OiifS.\tK^y)iK^hin^m'^mE^Vh 
tti^^o rcDB^. hyVv^J^^TRx. TRytriiHii 

-g^, h^^^v?>^^$'TRx*l/<^T;^S:E>&S^J£LT;r7 

mmm tfji^o ^(om. nmmm±^iri^j:\^\ 

[0 0 6 9] mS(Dhy>i^:^^TR2 & \t. ^-hM 
h^Vv^^^TRla. TR 1 btz:Siim«:^i5JEtLSo [ 
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h^Vv?>^^TR2a<7?y-fSffit-^7>Kl^ 

la. TR 1 b{CfiSiimSa:65g£n?iVv 
[0 0 7 0] 19 . ftiJffllft-?-S;&5ig:i^^yK0S^tc 

<0S:iiS8SRt>^b7Vv?;^^TR 1 a5.i;fTR 2 a 

iimijfcSrmii-rso 
10 [0 0 7 1 ] El 5fi. ^m^mm^\^^^itmM.^ 

-rsm-g'tcii, ^Mr;^mJ±^^SSVB£^SiJ^9^t-^s^ 

i&U^/Ui:!^. h^Vv^^^^TR 1 a. TR 2 a Sr:^^' 

[0 0 7 2] *IIJScDf^|gtCj;n«. ^WT>^SJE^^ 

^VB(?Dffi;^]®E^$U^^L. h^^^v^-^^iJ^TR 2 a 

D^D^ffi^mJES^SE^aLTV^?^^V^:S-g^Jce^|HIKTR 1 
a. TR2 a<75:^SgS:<?^±$^. ?g»SSf[?rffll««J-r 5 ^ 

[0 0 7 3] 

30 [[g]ffi(75ffiWcetftPJ] 

[n 1 ] :^^m(Dmm(omm i i^ij: s^sai^igia*^ 

wn<7:>-m^m^7iki.fz\B}mmx^^. 
[m2] mi (Dy<^ T :^m.&^±^v B<o-m^m^ 
Tjkx^fzm^mxh^o 

m 3 ] :^^m(Dmm(Dmm i {:ix^ytm^i^mm± 
[n 4 ] SI 1 (D^mmi^mm(7^mi'^(o-m^^ Lti^ 

[HIS] ^^m^^lHJSgl 0<7:)5tirvf-PD;ii5|^-5t 

h) rirtOirVi^ft-^S IG. S^fI-^RS^li;«ffliE{t 
# O U T <0 — ^ ^ U ^ T ^ S o 

[igi6] ^(Dytmmw^w^^mPfmm 
iB&ii-efcSo 

[El 7 ] ^^p^o^:^^^??^^ 2 \zx^^m^i^m&<o 

[08] 3 \zX ^tftmm^mW:(D 

mu(D-m^m^yr^i^fz^mmxh^o 
50 [m 9 ] s 8 (o^mm^mm<omiF<o-Mi:7jk i^tz^ 
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[011] j^^m<onm(o^m^\^i:,^%mMm:^m 

1 3 ] ipi^m<om:Vs.mm 5 \^^^%mM^mm 

iiai 4] ifi^m<on-mmme\z.^^itmM^mm. 10 

[[His] ^mm(DMm e \cx^±m.^^mw<7^W}i'^ 

[016] es5tE<^7tm^m3SB<Dm^^L^igTfc 
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VB T>^ffiiE^iiS 
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swi-sw? 

TRI—TRIO. TRla. TR2a, TR5a. T 

R6a h^^^v?;^i5^ 
CI --0 2 zi^yy"-^^ 
BUF1-'BUF2 ^^5/:7r[HlSS 
R 1 —R 4 Sfei 

10.11 3fcm^^iH]K 

lOB tf :y MhJSS 

20. 20a, 21, 21a tti^lHlK 

3 ^KlHlg& 

4 A/D^^IUSS 

5 -^-r =1:^ 

6 v^:7 buv?:?;;^' 
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II 3] 



a^iitiisLtt 



PC $ 



I 



TR1» 



s«4 : 

r&r- 



Sn TBSa I 



BUFl 1 



SIQ 



II 6] 




F^^'— 4M118 AA06 ABOl BA14 CA02 FA06 
FA38 FA42 

5C024 AXOl CX27 GX03 GY31 HX13 
HX29 

5C051 AAOl BAGS DA03 DBOl DB08 

DB12 DB14 DB16 D618 DC02 

DC03 DC07 DE02 EAGO 

5F049 MAGI NBG3 UAll UA17 UA20 



